INTRODUCTION {#sec1-1}
============

Squamous cell carcinoma of the penis commonly presents in a locally advanced stage.\[[@ref1]\] While the incidence of stage IV disease at presentation varies from 6% to 13.4% across various studies, systemic spread occurs in locally advanced penile cancers in around 1.9% to 7% of cases.\[[@ref2][@ref3][@ref4]\]

In stage IV disease and in locally advanced penile cancers which are not amenable for local treatment, chemotheray remains an option.

A number of chemotherapeutic agents including cisplatin, fluoropyrimidines, gemcitabine, paclitaxel, bleomycin, methotrexate and irinotectan have been used in different combinations and schedules with similar outcomes in patients with metastatic disease and unresectable locally advanced disease.\[[@ref4]\] Though cisplatin-based chemotherapy is currently accepted as the standard treatment, the survival of these patients continues to be dismal. There is urgent unmet need for an effective and safe protocol for this group of patients.

Paclitaxel has been used in combination with platinum agents for adjuvant and as palliative chemotherapy in head and neck, ovarian and lung neoplasm\'s.\[[@ref5][@ref6][@ref7]\] This is a well-tolerated protocol with defined toxicity profile and demonstatable activity in squamous cell carcinoma. However, aside from a single case report, there is a paucity of data regarding the use of taxanes in penile carcinoma.\[[@ref8][@ref9]\]

We report our experience of using the combination of paclitaxel and platinum compounds in patients with advanced and metastatic penile carcinoma.

MATERIALS AND METHODS {#sec1-2}
=====================

We conducted a retrospective analysis of patients with biopsy proven squamous cell carcinomas of penis, who were not amenable to loco-regional treatment. The cohort included patients who had relapsed after previous therapy and those patients with metastases at presentation. However, all patients were chemotherapy-naive. These patients were planned for chemotherapy with palliative intent after multidisciplinary clinic review.

Paclitaxel was administered in a dose of 175 mg/m^2^ given as an infusion over 3 hours. Cisplatin was administered over 3 days with adequate hydration at a dose of 25 mg/m^2^ per day in an infusion over 1-2 hours. If the creatinine clearance was less than 60 ml/min, patients received carboplatin at a dose of 5 times the AUC (area under curve). Standard premedication\'s were administered.

The chemotherapy was administered once every 21 days. The next cycle was administered after an adequate recovery of hematological parameters (absolute neutrophil count more than 1,500/cu.mm and platelet count more than 100,000/cu.mm). Response assessment with abdominal contrast-enhanced computer-assisted tomography was done after 2 cycles. The patients who had clinical improvement and stable disease or reduction in size of mass radiologically underwent further 2 cycles. Abdominal imaging was repeated after 4 cycles and chemotherapy was continued for 2 more cycles for all patients with non-progression radiologically or clinically. After 6 cycles, no further chemotherapy was given and patients were kept on regular observation.

The demographic details, indication of chemotherapy, radiological response to chemotherapy, toxicity in accordance with CTCAE version 4.02, date of progression and status at last follow-up was acquired from the prospectively filled database in our out-patient department. The data was checked for its accuracy from the individual case record files and electronic medical record system.

Statistical analysis {#sec2-1}
--------------------

SPSS version 16 was used for analysis. Descriptive statistics have been performed. The Kaplan Meier method was used for estimation of survival. Progression-free survival (PFS) was calculated from the date of biopsy to date of progression. Overall survival (OS) was calculated from the date of biopsy to date of death. Log rank test was used to identify factors which would affect PFS and OS. Among the tested variables were age (above or below 50 years), performance status (PS 1 versus PS 2), grade (poorly differentiated versus others), previous treatment received, site of disease (locoregional versus metastasis) and number of cycles of chemotherapy received (one or more than 1. As multiple variables were tested, Bonferroni correction was applied for multiplicity. The significant post correction alpha value calculated was 0.008.\[[@ref10]\]

RESULTS {#sec1-3}
=======

Eighteen patients were identified between January 2008 and July 2011 \[[Figure 1](#F1){ref-type="fig"}\]. All patients had squamous cell carcinoma. Patient baseline details prior to start of chemotherapy are shown in [Table 1](#T1){ref-type="table"}

![Patients showing the chemotherapy received, number of cycles and response](UA-6-18-g001){#F1}

###### 

Baseline details of patients prior to start of palliative chemotherapy

![](UA-6-18-g002)

Twelve patients had previous treatment (66.7%) of these patients, 8 relapsed with only local unresectable recurrence, 1 had only metastatic recurrence (lung) and 3 had relapsed at both sites. The median disease free period from these previous treatments was 5.5 month (2-36 month). The indication for chemotherapy was metastatic disease in 7 patients (38.9%) and locally advanced disease not amenable to local treatment in 11 patients (61.1%). In these 11 patients, two patients had already undergone groin dissection and irradiation so were not eligible for any local modality, rest 9 patients were those who had extensive inguinal and pelvic lymph nodes were deemed unresectable by surgeons while there target volumes were considered to big to be safely encompassed in radiation portals. All of these decisions were done in a multidisciplinary joint clinic. The site of metastasis was the lung in 6 patients and the bones (pelvis) in 1 patient

All 18 patients were offered chemotherapy. However, 5 patients refused chemotherapy due to unwillingness and logistic issues. The remaining 13 patients received chemotherapy. Paclitaxel and carboplatin combination was given to 10 patients (76.9%) while paclitaxel and cisplatin was given to 3 patients (23.1%), depending on the serum creatinine clearance

The median number of cycles received was 3 (1-6 cycles). The number of chemotherapy cycles delivered was 1 in 2 patients, 2 in 1, 3 in 4, 4 in 2 and 6 in 4 patients. The best response achieved post chemotherapy and the distribution of patients according to the chemotherapy received is shown in [Table 1](#T1){ref-type="table"}. The response rate was 30.8%.

The cause of discontinuation of chemotherapy was progression of disease (5 patients), noncompliance of patients (3 patients) and intolerable side effects (1 patient). Among the noncompliant patients, one had regression in tumor size; however, he discontinued after 4 cycles of chemotherapy as he was not willing for further chemotherapy. The other two patients had stable disease and they discontinued after 3 cycles of chemotherapy; this was due to social and familial reasons. One patient had grade 3 nausea and vomiting in the first cycle of chemotherapy, leading to dehydration and hospital admission. This patient\'s disease had slightly increased clinically in size (10%), he withdrew consent for further chemotherapy and opted for best supportive care only.

The median estimated progression free survival (PFS) and overall survival (OS) for the whole cohort (*n* = 18) was 94 days and 203 days respectively. Factors tested for significance in univariate analysis included age (above or below 50 years), performance status (PS 1 versus PS 2, grade (poorly differentiated versus others), previous treatment received, number of cycles chemotherapy received (1 vs. more than 1). All 18 patients were included in this analysis. There was a trend towards improved median PFS in patients without poorly differentiated tumors and in those who had received 2 or more chemotherapy cycles. However, these differences were not statistically significant. There was a trend towards increased median OS in patients without poorly differentiated tumors and in those who had received 2 or more chemotherapy cycle. The median OS in patients who had received 2 or more cycles was 351 days versus 55 days in those who received less than 2 cycles (*P* = 0.025) \[[Figure 2](#F2){ref-type="fig"}\]. However, after applying Bonferroni correction, this difference was no longer significant.

![Survival difference between patients receiving more than 2 cycles versus those receiving less than 2 cycles](UA-6-18-g003){#F2}

The chemotherapy toxicity has been shown in [Table 2](#T2){ref-type="table"}. There was no toxicity related death or life threatening complication. Only one patient discontinued chemotherapy due to toxicity.

###### 

Chemotherapy toxicity (in accordance with CTCAE version 4.02)

![](UA-6-18-g004)

The number shown is the actual number of patients. The worst toxicity in each patient has been depicted. None of the responding patients become eligible for surgery. And the response to chemotherapy was consolidated by radiation in 3 patients

DISCUSSION {#sec1-4}
==========

Previous studies have demonstrated poor survival ranging from 3 to 11 months in patients with penile carcinoma with metastatic disease at presentation or recurrent unresectable disease. These patients have been treated with various chemotherapy agents and schedules.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] The heterogeneity in these studies makes it difficult to compare the different protocols. Consequently, there is no single standard regimen for the treatment of metastatic and recurrent disease. Though the need of the hour is well-conducted randomized trials, the relative rarity of the malignancy makes it practically difficult and we have to depend upon individual institutional experiences. There is thus an urgent unmet need for more effective regimens.\[[@ref18]\]

Pettaway *et al*. in a recent review concluded that platinum compounds (especially cisplatin) are the most active agents in penile cancers. Bleomycin containing regimens have been found to be toxic and add little benefit in palliative setting.\[[@ref4]\] Recently, paclitaxel (175 mg/2) has been shown to have activity in this disease in several case reports and a single case series by Di lorenzo *et al*.\[[@ref8]\]

Based on the efficacy, safety and experience in squamous carcinoma at other sites, we used a protocol containing paclitaxel and platinum. These drugs can be administered on outpatient basis and do not require an indwelling catheter as is the case with infusional protocols. The drugs were administered on a single day as has been the practice in recent trials.\[[@ref19]\] These logistical considerations also help in decreasing the treatment-associated costs which is an important consideration especially in the economically unprivileged countries where this disease is prevalent

The patients in the present study were an unselected heterogeneous group that included patients with poor performance status (ECOG \> 1) and short time to recurrence. These patients have traditionally been considered to have poor prognosis and our study confirms the short survival periods for this group.

The combination was well tolerated without any episodes of life threatening hematological toxicity and no toxicity related death. This is in sharp contrast to the toxicity reported with earlier bleomycin based combinations.\[[@ref11][@ref13][@ref14]\] [Table 3](#T3){ref-type="table"} shows a comparison of the toxicity profile of our institutional protocol compared with protocols reported in case series with at least 10 patients.\[[@ref11][@ref13][@ref16][@ref20][@ref21]\]

###### 

Comparison of clinically significant serious toxicity

![](UA-6-18-g005)

[Table 4](#T4){ref-type="table"} shows the comparison of the overall response rate and estimated median overall survival in our study with the reported literature. Due to rarity of disease and heterogeneous patient populations included in the different observational studies, it is difficult to draw any firm conclusions regarding the optimum dose and schedule of chemotherapy. However the results in our study appear similar to the reported literature

###### 

Comparison of RR (response rates to chemotherapy) and OS (overall survival) with other studies

![](UA-6-18-g006)

According to Pettaway *et al*., chemotherapy which is used in the palliative setting in carcinoma penis should be considered effective if it is associated with overall response rate of at least 30% and does not cause any life-threatening toxicity.\[[@ref4]\] By these criteria, the regimen used in our report might be considered as effective and should be investigated further in larger studies. To the best of our knowledge this is the first case series highlighting the use of tisane and platinum in advanced squamous cell carcinoma of penis

Our study highlights the social and familial barriers to treatment of advanced disease, especially in economically disadvantaged sections of the society. This has been also highlighted in other solid tumors were socioeconomic status predicts survival.\[[@ref22][@ref23]\] As many as 5 out of 18 patients were unwilling for chemotherapy due to lack of social and familial support. Another patient discontinued chemotherapy after 3 cycles for similar reasons. A further 2 patients withdrew consent for treatment despite repeated counseling from doctors and counselors. Poor awareness and the general perception of incurability of disease are impediments to compliance to treatment

CONCLUSION {#sec1-5}
==========

The role of the available chemotherapy in penile carincoma remains to be questionable as the toxicity rates are high and the survival rates under chemotherapy are not promising. Our results, although having a small group of patients, showed a similar response rates to other regimens published in literature but with a lower toxicity rates and added advantage of been delivered on outpatient basis.
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